Abstract-Group abnormal behaviors often occur abruptly under video surveillance, thus bringing serious consequences. How to recognize these behaviors correctly has always been the difficulty in research on intelligence video surveillance. This paper is based on the basic theory of Markov Random Fields to extract the features of those in video images, so as to recognize the group abnormal behaviors under video surveillance. Experiments show that this method can well reflect the real situation at the spot.
INTRODUCTION
In recent years, group abnormal behaviors often occur in public, which may cause very serious consequences in some cases. Therefore, how to notice these behaviors promptly has become an urgent need for safeguard in key public places. Video surveillance system, as an important precaution technology, has been widely used in public safeguard [1] [2] [3] . The ever increasing cameras and coverage, however, can not ensure prompt recognition of abnormal behaviors from a large volume of video information by means of manual attendance. For this reason, quick recognition of abnormal behaviors based on powerful information processing ability of computers and real-time analysis of surveillance video is an important but difficult point in the research on intelligence video surveillance system. At present, the major way of detecting the video abnormal behaviors is extracting the optical flow field features in the information flow of video, which are used to express the energy of pixels in video. However, as the scenes under surveillance are often complex, the computation of the energy of optical flow fields may be interfered with background information, making the feature extraction quite difficult, and thus the recognition rate is reduced. Markov random field is a random distribution model, based on MRF model and Bayes theory. MRF model connects the uncertain description with priori knowledge and, with the images under observation, determines the objective function of the partition problems with the optimal criterion in the statistical decision and estimation theory. Then it works out the largest possible distribution meeting these conditions or consumption function, and consequently transforms the partition problems into optimization problems. Hence, MRF model has been widely applied in image processing [4] [5] [6] [7] .
II. MRF IMAGE MODEL
Definition: two-dimension neighborhood system [8] Let, 
Therefore, c is referred to be a clique relevant to M . All cliques on M are marked as . Figure 1 shows an example of a two-order neighborhood. 
, we can refer to X as a two-dimension Markov random field (MRF) relevant to the neighborhood system M .
III. CALCULATION METHOD OF VIDEO ENERGY
Now we take the video frame from a surveillance camera as a MRF model, and the random variables x and y becomes the scale value of the pixel , i.e. the gray value of the image. According to the Section 2, the energy function of the n-th frame of the video images is defined as:
In this equation （1）, is the data energy, is the gray value of the pixel s in the n-th frame of the video image, and is that on the corresponding position in the background image. And
λ is the important parameter for calculating the group energy, as shown in the following equation:
In the equation (2), is the variance of the 
IV. EXPERIMENTS AND CONCLUSIONS
To prove the feasibility of Markov random field energy in recognition of abnormal behaviors, we choose two scenes with typical group activities as the objects for experiment, shown in Figure 2 . Figure 2 (a) shows a gathering of fewer people than those in (b). To reflect the group activities more accurately, we set five degrees of intensity, namely stationary, gentle movement, slow movement, quick movement and violent movement. In experiment, colors ranging from blue to red are used to represent the five degrees of intensity as shown in Figure 3 . The results tell us that Figure (b) has larger red area than that of (a), suggesting more violent movement occur in the corresponding area in scene (b). This well reflects the features of group abnormal behaviors. Similarly, Figure 3 (a) has larger blue area than that of (b), demonstrating that in these areas there are no people or no movement, which is consistent with the real situation. It has been proved that we can use energy distribution figure to represent the position and area with dense crowds of people and appraise their movement. When the group movement become intense and the red area become larger, early warning can be given, so as to avoid the abnormal behaviors like congestion, hustling, or chaos. To summarize, the video energy features based on Markov random field proposed in this paper can correctly recognize group abnormal = behaviors, which provides some theoretical support to the intelligence video surveillance system.
